The surveillance programme for uncompensated work-related diseases (UWRDs) in France relies on a network of occupational physicians (OPs) who volunteer to report all UWRDs diagnosed during a biannual 2-week observation period.
Introduction
Like comparable developed countries such as the USA [1] and the UK [2, 3] , France has set up epidemiological surveillance systems covering occupational health. They aim to assess the impact of work on health, to highlight the economic sectors and occupations that present the greatest health risks and to facilitate the observation, recording and investigation of new occurrences. Their objective is to guide policies for prevention and compensation [4] , to assess the effectiveness of preventive measures taken and to identify areas where improvement is needed. Since the end of the 1990s, a public health approach has been extended to occupational health risks, as reflected by the implementation of different measures including the 2004 law on public health policy and the Occupational Health Plans.
Employers are responsible for implementing preventive measures and providing compensation for the harmful effects of occupational exposures. In France, a periodic occupational medicine consultation is compulsory for all employees, its periodicity depending on the occupational risks to which employees are exposed. Employees can request recognition of an occupational disease from the social security administration by filing a claim accompanied by a medical certificate completed by a physician [not necessary an occupational physician (OP)]. A disease is recognized as occupational, and thus subject to compensation, if it is on one of 98 different 'occupational disease lists' (for the general social security system) and the employee meets all of the criteria listed, including time since most recent exposure and conditions of exposure [5] . If the occupational disease is included on a list and the employee meets all the exposure criteria, they do not need to provide evidence of a causal link between exposure and disease. The compensation procedure takes into consideration neither personal risk factors nor work disability. In certain situations, if some of the criteria are not met, an expert committee can recognize an unlisted disease.
Statistics on compensated occupational injuries and diseases are a widely used source of information. However, data on recognized compensable occupational diseases provide a very limited view of the full extent of work-related diseases (WRDs). Several studies demonstrate that for various reasons, including under-reporting, these data do not reflect the health and safety impact of occupational health risks [6] [7] [8] . WRDs include all diseases caused or aggravated by work, whether eligible for compensation or not (i.e. whether they are on one of the lists described above). Because these reports do not name the employees and are made to government agencies rather than employers, employees' consent is not required but they are informed about the report and the disease. Determination of the association between the job and the disease is based on the physician's expertise. Employers receive no information about these WRD reports. Although all physicians are required to report potential uncompensated WRDs (UWRDs) to enable the lists to be updated regularly, such reports are rare and when they do occur the reports are almost always by OPs. In any case, their use for epidemiological surveillance is limited by the absence of data about the source population.
Therefore, the Department for Occupational Health at the French Institute for Public Health Surveillance (InVS) in collaboration with the Occupational Health Inspectorate set up a surveillance programme designed to be effective, efficient and economical in terms of time and funding.
The principal aims of this surveillance programme are to estimate the incidence rates of UWRDs in the working population according to socio-economic factors in order to identify new indicators of occupational health, update the lists of compensable occupational diseases and better understand and assess both under-reporting (of listed occupational diseases) and non-recognition (i.e. why and to what extent some diseases are not included in the lists and therefore not recognized and compensated). This paper describes the French surveillance programme for UWRDs and reports for the first time their overall incidence rates for 2007-12, as well as the incidence rates of two specific types of UWRDs: musculoskeletal disorders (MSDs) and mental ill-health.
Methods
The programme relies on a volunteer network of OPs who record all UWRDs seen during twice-yearly 2-week periods selected as 'WRD Fortnights'. The fortnight dates change annually and differ in each region. Once the region has entered the programme, it continues every year, although the participating OPs may change from one fortnight to another. Their findings are sent to the Occupational Health Inspectorate for each region.
In this programme, UWRDs are defined as every symptom or disease that the OP considers to be linked to the subject's work, which are not compensated by social security at the time of the OP's examination. Occupational disease claims that have been filed but not decided and those that have been rejected by social security are deemed to be UWRDs in this programme.
The volunteer OPs report cases of UWRDs observed during these WRD Fortnights, based on their judgments on work-relatedness. They submit reports on anonymous forms, specifying the UWRD and its suspected exposure factors. If an employee has two or more UWRDs, the physician completes a form for each. Each physician also completes a chart that lists, again anonymously, each employee seen during the period, to serve as the denominator for calculating UWRD incidence rates. This list is used to assess the representativeness of the population, compared with records of the workforce assigned to them annually per economic sector, classified according to the French economic classification. The diseases are coded according to the 10th International Classification of Diseases, and the occupations according to the French classification. After regional analysis, the data are sent to the InVS for national analysis. A leaflet displayed in each occupational health department participating in the UWRD Fortnight informs employees about the survey. Ethics approval for the programme was provided by the CnIL (French Data Protection Authority).
The regional results are communicated (by annual regional bulletins and regional meetings with OPs, social partners and other stakeholders). The incidence rate of each disease during the WRD Fortnights is calculated as the number of employees with this disease divided by the total number of employees. An employee who has two MSD sites (shoulder and elbow for example) is counted only once for the overall MSD incidence rate (and only once for shoulder MSD, even if it is bilateral). Employees can only have one mental health problem, no matter how many diagnoses, symptoms or signs they have.
The year effect and the time trends of incidence rates were estimated with the STATA software command logistic. The dependent variable was the number of cases (UWRDs, MSDs and mental ill-health) and the independent variable was year. Detailed results according to age, social category and economic sector are reported. Sicore, software developed by the French statistics office (InSEE), was used to code occupations.
Results
In 2012, 15 regions participated in the WRD Fortnights (Figure 1 ). These involved 781 volunteer OPs (17% of the OPs in these regions) ( Table 1) . They reported 5168 employees with UWRDs and a total of 5671 different UWRDs among 81 081 people seen during all 27 WRD Fortnights in 2012 (for logistic reasons, three regions had only one Fortnight that year).
While the annual population seen by these volunteer OPs covered all sectors of activity, industry (defined as manufacturing, mining, electricity and water production) was slightly over-represented and the administrative and education/health/social work sectors were under-represented as preventive measures, and thus consultations are not as widespread or frequent in the latter sectors. The over-representation of employees from industrial sectors defined above was partly linked to increased medical surveillance due to their exposure to CMR agents (carcinogens, mutagens and reproductive toxins). The populations seen during the Fortnights corresponded overall to the populations seen annually by these OPs (Figure 2 ).
The incidence rate of WRDs ranged from 5% in 2008 to 5.3% in 2012 among men and from 6.5% in 2007 to 7.7% in 2012 among women. The main UWRDs recorded were MSDs (depending on the year, 48-59% among men and 52-58% among women), followed by mental ill-health (17-24% among men and 30-41% among women). For all diseases, except hearing loss, incidence rates were higher for women than for men ( Table 1 ). The female:male sex ratio for mental ill-health was 2:1. The incidence of both MSDs and mental ill-health increased among men and women with age, up to the 45-to 54-year age group. Risk decreased slightly above that age (Tables  2 and 3 ). In 2012, the main sites of MSDs recorded were the lumbar spine (~36%), shoulders (~23%) and elbows (~15%) among men and shoulders (~31%), lumbar spine (~21%) and upper limb nerve entrapment syndromes (~14%) among women. This ranking was stable over the entire time period. The general occupational categories with the highest incidence rates of these diseases were blue-collar workers, followed by office and sales personnel ( Table 2 ). The economic sector with the highest MSD incidence rate among men was construction, followed by the broad industry sector defined above. Among women, the incidence rate was highest in the industry, transportation and storage and human health and social work sectors.
For mental ill-health, a gradient inverse to social status was observed. The incidence rate for professionals and managers was higher than among blue-collar workers in both sexes (Table 3 ). The highest incidence rate of mental ill-health according to economic sector changed over time among both men and women. For men, it was the financial and insurance sector in 2012 Table 1 reports the average changes in annual incidence rates from 2007 to 2012.
The incidence rates for MSD among men and women changed over time. The incidence rates for mental illhealth also changed over time, with a linear trend among men and women.
Among the 5671 UWRDs reported in 2012, 3194 (56%) were not included on occupational disease lists. Of the 2477 included on these lists, 85% were MSDs, 5% hearing loss and 6% irritation or allergic diseases. Employees did not report these UWRDs as occupational diseases to the social security administration for three principal reasons: inadequate diagnostic work-up (33%), employee ignorance (26%) and employee refusal (22%).
Discussion
During 2007-12, the incidence rates of UWRDs were flat among men and varied among women without a clear linear trend. Incidence rates were higher for women than for men for all WRDs except hearing loss. The MSD incidence rates varied from year to year among men and women, but without any linearity trend. Mental ill-health was the second leading disease group reported in this UWRDs surveillance programme. The incidence rates of mental ill-health increased over time (linearity test, P < 0.01) among both women and men. .7 (±0.9) P < 0.001 P < 0.001 P < 0.001 P < 0.001 P < 0.001
Activity sectors in italics: mean number of observed people <1000. 2.6 (±0.8) P < 0.001 P < 0.001 P < 0.001 P < 0.001 P < 0.001
Activity sectors in italics: mean number of observed people <1000. The programme has some limitations. It cannot observe some UWRDs (cancers, for example) that are often discovered among retired people or that lead to long periods of sickness absence. Recording UWRDs relies on the clinical analysis carried out by the OP and not on a standardized procedure. Medical practices vary from one OP to another. Some differences may arise both in terms of diagnostic approach and in work-related causes. Moreover, OPs may not be able to detect some illnesses until the employee trusts them enough to answer questions openly. This may reduce the number of symptoms reported to or noted by OPs.
On the other hand, OPs have expertise both as physicians and as experts in occupational health risks and the workplace. It is therefore both valuable and essential to rely on them for occupational health surveillance. OPs can be actively involved in a national health surveillance system and, by taking into account the results, are able to adapt their practices to their particular work environment.
If an OP decides to participate, it is just for the fortnight and no further commitment is required so reporter fatigue (as observed in surveillance systems such as OPRA) is unlikely to occur [9] . Moreover, as the Fortnight dates differ in each region each year, as well as between regions in the same year, the incidence rates should be good indicators of yearly incidence of UWRDs among currently working employees. Repeated regularly the UWRD Fortnights enable us to track the incidence rates of UWRDs among currently working employees and will therefore provide further insight into the scale of under-reporting, both of diseases recognized on the occupational disease lists and those that are not [10, 11] .
For all of these reasons, the UWRD surveillance programme provides complementary results to other surveillance programmes.
The observed gender gradient for incidence rates might be explained by the differential job tasks within an occupation or by other aspects of job discrimination (qualifications or wages) [12] [13] [14] [15] . Furthermore, gender differences have been reported for levels of reported symptoms and morbidity and for medical care utilization [16] [17] [18] . Women may talk about symptoms and diseases more spontaneously or at an earlier stage than men do, both factors which may imply higher incidence rates among women than men.
The incidence rate of UWRDs increased up to the age of 54 but remained stable or decreased for those still working beyond 55. This is likely to be due to those in poor health having left the labour market. It is important to monitor the oldest people closely, in view of the trend toward increasing age at exit from the labour market [19] .
Mental ill-health was the second category of WRD in this programme after MSD. It was also the main category of WRD in great Britain for the 1999-2009 period [20] and the incidence has been increasing over time. We observed a clear social gradient in the incidence rate of mental ill-health and it persisted over time. What is particularly notable is that managers had the highest incidence rate and workers the lowest.
The epidemiologic literature about the incidence rates of mental ill-health tends to show, more consistently, an inverse social gradient: depressive symptoms are usually reported to be more frequent among the less advantaged social categories (blue-collar workers and office and sales personnel) [21] [22] [23] . The results for anxiety disorders are less consistent. This possible divergence from the epidemiological literature raises the question of the 'occupational physician effect' in the results reported here. The OPs could have been looking for psychological health problems more often among managers than among workers; the latter more frequently complained about physical conditions such as MSDs, and psychological health problems might be mentioned less often simply due to lack of time. Similarly, managers/professionals might find it easier than manual workers to mention these problems. It appears unlikely to us that the worsening of some working conditions, due to the financial crisis, the intensification of work or the crumbling of work groups, described in recent years, have not affected the psychological health of workers, given that it did so for all the other social categories.
nonetheless it is also possible that the proportion of mental ill-health attributable to work is really higher among the more advantaged social categories, which is what our results appear to indicate. The gradient observed since 2007 in our UWRD programme may also reflect recent changes in working conditions with some psychosocial constraints being aggravated preferentially in the most advantaged categories [24] .
Changes in physicians' and patients' awareness of these two main diagnostic groups may also have played a role. Increased focus on mental ill-health in recent years may have increased employees' likelihood of seeking help for these conditions as well as OPs' awareness of psychological symptoms (and hence the likelihood of psychological diagnoses).
The listing of diseases, updated regularly in the WRD programme, should make it possible to highlight the sectors and social categories with the highest incidence rates and to monitor changes in incidence. This programme should have been extended across all of continental France as part of the Occupational Health Plan for 2010-14 [25] . These results can be debated with social partners and will be useful to the various stakeholders involved in prevention, to help them develop and prioritize preventive actions.
Key points
• Since 2007, the programme of surveillance of uncompensated work-related diseases has provided useful data on the frequency of diseases linked to employment in France.
• The prevalence of musculoskeletal disorders was stable over time whereas that of mental health disorders increased between 2007 and 2012.
• These annual results provide indicators that are likely to prove valuable in formulating and implementing policies aimed at preventing work-related ill-health and ensuring its effective and timely identification and treatment.
Which way is up?
Over 20 years ago, I was an exchange officer in the Office of the US Air Force (USAF) Surgeon general. One task I was given was to evaluate a course run by the Air national guard (Ang) called 'Top Knife', intended to turn Ang flight surgeons into fighter surgeons. Could it be expanded to USAF flight surgeons and possibly make USAF dentists, who were much more remote from the air aspects of the Air Force, more air minded? To carry out this task, I had to attend the course at Klamath Falls in Oregon. I was the first British officer to participate and only the second 'alien' to do so after an Australian in Air Combat Command.
The course comprised three elements spread over 2 weeks: an academic programme and online examination conducted by the University of Oregon; providing cover for the Ang 114th Tactical Fighter Training Squadron as they were a full-time squadron whose flight surgeon was a weekend warrior; and obtaining flight experience in a fighter plane, the F-16D. Day 1 was administration and familiarization with the academic resources. Day 2 involved kitting out and a trip in the flight simulator, but with the weapons system controls covered because I was an alien. (This was addressed by one of the instructors in the actual aircraft, as I was expected to be able to use the weapons in flight.) Day 3 was foggy so I did the exam, and in the remaining six flying days, I managed 14.5 hours of air combat training.
The pilots I flew with had memorable call signs such as Skull, gnarly, Ambush, Rocky, Moose, Badger and Maggott; mine was a more prosaic 'Doc'. The safety pilot was not allowed to let me take off or land, but I was cleared to do everything else including air-to-air refuelling, formation aerobatics, intercepts and flying supersonic. The F-16D was cleared to very high levels of gravitational force (g) and the standard drill was to do two high g 'awareness' turns on the way to the range. In air combat, the rate of onset of g was impressive and it needed all our training and equipment to maintain vision during high g. Changes of course and altitude were done routinely by performing a variant of a split-S manoeuvre (half-roll, half-loop up or down, exit in a different direction). I got used to seeing Oregon upside down and I rapidly overcame my initial airsickness. I have never had so much fun in my life.
After I returned to Washington, the Air Attaché in the British Embassy, a professional aviator, was exceedingly jealous and did not speak to me for weeks. Obviously, I recommended the course for the USAF but suggested that the name for the dental participants should be changed from 'Top Knife' to 'Top gum'. I failed. The course, which still runs, is called 'Top Tooth'.
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